SUMMARY The radiographic changes of ankylosing spondylitis were studied in 50 females and 82 males. There was a tendency for the males to have more severe arthritic changes in the sacroiliac joints than the females, but the difference did not reach statistical significance. Males significantly more often had radiological involvement of the lumbar spine. More restricted lumbar mobility, total spinal flexion, and chest expansion were found in males with x-ray changes in the lumbar spine than in males without such features. No were reviewed. Hospital records contained sufficient information for the purpose of the present study in 82 cases of AS (22 females and 60 males), and these were therefore included in the analysis. In addition, an epidemiological survey was undertaken in Troms0 municipality in 1979, and the 22 males and five females with definite AS identified through this survey were also included. In order to obtain a sufficient number of female AS patients for the investigation 23 additional females with AS consecutively seen at Revmatismehuset, Trondheim, Norway were included. Thus, altogether 50 females aged 23-63 years (mean age 40-6 years) and 82 males aged 20-59 years (mean age 36-7 years) were
Ankylosing spondylitis (AS) was formerly considered to be an inflammatory rheumatic disorder of the male sex.' 2 It was long accepted that males constituted more than 90% of the patients with AS,'-3 even though contemporary studies showed a male to female ratio of 3-5:1 to be more likely. 4 However, several recent studies of blood donors5 have suggested a sex ratio of approximately one, although these estimates have yet to be confirmed by epidemiological surveys. There are probably many reasons for the suggested underestimation of this disease in females.5 The clinical manifestations may be different in males and females, possibly with a more favourable prognosis among females.'"' We have, however, recently compared males and females with AS1' and were somewhat surprised to find no fundamental clinical differences between the two sexes.
In the present study we sought possible differences between men and women with AS as expressed by radiological features of the disease. As definite arthritic x-ray changes are crucial for the diagnosis of AS,12 any difference in radiological abnormalities between males and females might explain a presumed reluctance of clinicians to diagnose AS in females.
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An observer variation study of this grading system has recently been published.'7 Briefly, 96 films of the sacroiliac joints were evaluated by two radiologists. The films were randomly selected from an epidemiological survey of AS. The results showed that in 96-9% of the films the two observers agreed on whether definite arthritic changes were present or not. Eleven x-rays (11.5%) were interpreted as showing suspicious changes by one observer, while the other radiologist regarded them as normal. In eight films (8-3%) the two observers differed with regard to the degree of abnormality but both interpreted these films as showing definite arthritic changes. In no instance did the two radiologists differ by more than one degree. Intraobserver variation was not tested in the study. The morphological changes used to assess spinal x-ray involvement were: syndesmophytes, 'shining corners', squaring, arthritis of the apophyseal joints, spondylodiscitis, and 'bamboo spine'. When differentiation between osteophyte and syndesmophyte was difficult, the morphological change was termed mixtaosteophyte, and not counted as a radiological feature typical of AS.
HLA-B27 typing. The typing of HLA-B27 was performed according to techniques previously described. ' 
ankylosis (grade 5), but the difference was not statistically significant (X2=2-4, df=1, p>0-1).
Frequency of spinal x-ray changes. The frequency of spinal x-ray changes is shown in Table 3 . Males had significantly more frequent radiological involvement of the spine (74-6%) than females (44-2%) (X2=10A4 df=1, p<O-01). It was noted that 'bamboo spine' was found twice as frequently in males (14-1%) as in females (7-0%), but this difference did not reach statistical significance (x2= 1-4, df= 1, p>0-1). The most frequent spinal x-ray changes appearing in both sexes were syndesmophytes and squaring.
Correlation between duration of AS and x-ray changes. There was a clear correlation between disease duration and degree of x-ray changes in the sacroiliac joints among both males (Table 3 ) (t=8-8, df=73, p<001) and females (t=7-9, df=47, p<O-Ol).
A positive correlation between disease duration and radiological involvement of the spine was found in both men (X2=14*9, df=2, p<O0O1) and women (x2=5-4, df=2, p<O-02) ( Table 3) . As many as 60% of the males, but only 16-7% of the females had x-ray changes in the lumbar spine after a disease Correlation between spinal and chest mobility and x-ray changes. A clear correlation between grade of sacroiliac changes and restricted lumbar mobility was found both in males (t=8-5, df=72, p<0-01) and in females (t=6.3, df=41, p<0-01) ( Table 4 ).
The mean grade of sacroiliac joint changes among male patients with normal Schober's index (>4.5 cm) was 2*5 compared with 4-8 in those with a Schober's index of 0-1 cm, which means a difference in the x-ray grading of 2-3 (t=9-2, df=27, p<0-01). The corresponding difference in females was only 0*6 (t=1.6, df=9, p>01). Both male and female patients with spinal x-ray changes had more restricted lumbar mobility than those without such radiological changes. This difference was more pronounced in males than in the females (Table 5) , and the difference reached statistical significance only in males (X2=9-0, df=1, p<0-01). Among patients with spinal x-ray changes 84.8% of the males had restricted Schober's index (less than 4-5 cm), the figure in females being 94-1%. The relative frequency of restricted Schober's index among those without these radiological features was 50% in males and 85-7% in females.
A significantly higher frequency of restricted total spinal flexion as measured by spondylometry was found in males with spinal x-ray changes compared with males without such changes (Table 5) (X2=14X8, df=1, p<0.001), while no such difference was found in females (X2=0-6, df=1, p>0.10).
However, a significant difference with respect to spinal extension was found both in males (X2=5-2, df=1, p<005) and females (X2=4-8, df=1, p<0-05) ( Table 5 ). The mean chest expansion was 4-10 cm in males and 4-14 cm in females. Male patients without spinal x-ray changes had a significantly higher mean chest expansion (5-2 cm) than males with such features (3-5 cm) (t=3.1, df=62, p<001). A corresponding difference in chest expansion was not observed among the female AS patients, the figures being 4.3 cm and 4*0 cm respectively (t=0-3, df=20, p> 0-5).
Symphysis pubis. Definite arthritic changes in the symphysis pubis was found in four out of 43 females (9.3%), but in none of the males, the difference being highly significant (t=7-5, df=120, p<0 01).
Discussion
We have previously compared various clinical features of AS in males and females without observing significant differences between the two sexes." The present study compared males and females with respect to possible differences as expressed by the radiological appearances of the disease. Both studies were designed to explain the presumed under-estimation of AS in females.
The males and females studied were not perfectly comparable. First, the male AS patients were selected from our rheumatic disease unit while some of the females originated from another unit. Although the 23 females from the other hospital were consecutively selected and their x-rays were judged by the same radiologist, the difference of selection may have introduced a bias into the study. Another point of importance was that 22 out of 82 male AS patients (27%) were taken from an epidemiological survey, whereas only 5 of 50 females (10%) were selected this way.
As previously shown by US,17 AS patients found in population surveys tend to have milder disease than those attending hospital. Less severe disease would thus be expected among the male patients. Furthermore, the females had a longer disease duration and a higher mean age than the males, and hence the radiological involvement would be expected to be more severe in females.
Interpretation of x-rays of the sacroiliac joints is difficult and may be hampered by both inter-and intraobserver variation. [19] [20] [21] In the present study plain films of the sacroiliac joints were preferred. It has been shown that oblique views do not offer any advantage to the interpretation of arthritic changes in these joints.19' 22 A series of views could possibly have reduced the extent of intraobserver variation, 19 but unfortunately a series of films was available only for a few patients. Thus the results of the present study were not corrected for possible intraobserver variation error, but we think it unlikely that interpretation and grading of the sacroiliac joint changes should have been greater in one sex rather than the other.
Although the differences did not reach statistical significance, there was a clear tendency for the males to have more severe arthritic changes in the sacroiliac joints than females. However, even when the above mentioned differences of selection and possible biases are taken into account, these results suggest that males may have more severe radiological arthritic changes in the sacroiliac joints than females.
Radiological spondylitic changes in the lumbar spine were significantly more frequent among males than females. No particular spondylitic change appeared to be responsible for this difference, although the classical 'bamboo spine' was found twice as often in males as in females. In agreement with others68 our findings thus suggest a more extensive disease in males than in females. The frequency of radiological involvement of the lumbar spine (44%) in females was comparable with the estimated frequency of 40% determined in two previous studies.6 8 Other studies9 23 have, however, found an even higher prevalence (51-6% to 56%) of x-ray abnormalities in the lumbar spine of females with AS. Only one9 of these four investigations6 8 9 23 contained both information on male AS patients and statements concerning mean disease duration of AS. Mean disease duration of the females in the present study (15-3 years) was similar to that of 15 years among the females in the study of Resnick and coworkers. 9 The difference in frequency of x-ray changes in the lumbar spine between these two studies, 44-2% versus 56% respectively, can probably be best explained by different procedures for selection of patients.
Unfortunately we did not have an opportunity of studying changes eventually occurring in the dorsal and cervical spine. It has been suggested8 9 that isolated cervical spine involvement tends to be the more frequent among female AS patients. Another radiological feature reported to be relatively frequent in female AS is the arthritic involvement of the symphysis pubis.6x 9 This was found in 9-3% of our female AS patients and in none of the males. It is, however, difficult to compare this result with previous investigations in which the frequency of radiological arthritis of the symphysis pubis varied between zero and 61%.6 8 9 24 Reliable comparisons are hampered by the fact that many earlier studies have investigated females only and have often included patients with primary AS, juvenile onset AS, Reiter's disease, psoriatic arthropathy, and AS associated with inflammatory bowel diseases.
The tendency for less extensive involvement among females might be one of the reasons for the suggested underestimation of AS occuring in this sex. The present findings also contrast with our previous observations" of no obvious difference between the two sexes with respect to the clinical features of AS. This apparent paradox could be explained by a lack of correlation beween the clinical findings and the radiological feature of AS.
Positive correlations between disease duration and severity of spinal x-ray changes were observed both in males and in females. Furthermore a significant correlation between restriction of lumbar mobility and degree of sacroiliac arthritis was found in both sexes, but further analysis indicated a stronger correlation between reduced lumbar mobility and radiological sacroilitis in males than in females. The same tendency appeared to occur with respect to changes in the lumbar spine and restriction of total spinal mobility.
In males there was also a significant association between restricted chest expansion and the degree of x-ray changes in the lumbar spine, while this correlation was not found among women. These observations may indicate that in females factors other than the inflammatory process visualised by x-ray may be decisive in causing restricted mobility of the spine and the chest. These results should be seen in light of the possible biases of interobserver variation errors in the clinical measurements.'3 25 We do find it unlikely, however, that under-or overestimation affected one of the sexes more than the other.
From the present investigation we tentatively suggest that males with AS have more severe and widespread disease than females as judged radiologically. As previously shown," however, this difference is not reflected by the clinical expression of this rheumatic disorder in the two sexes.
